Abstract. Air pollution such as PM2.5 and PM10 has become a serious problem for many cities in China. One of the key factors for the causation of air pollution is the exhausts of coal combustion. The combustion efficiency and emission will be affected by different type of coal. Thus, four raw coals include Gaoping anthracite coal, Tangshan bituminous coal, Liupanshui lean coal, and Indonesia lignite coal are selected for the combustion process simulation and analysis based on Aspen Plus. The results show that the combustion heat of anthracite coal reached the highest level based on same combustion condition. According to the emission results of the selected coal, the combustion temperature just has a little impact on the emission of SOX, while the emission of NOX will increase when the combustion temperature increase. The study may provide a constructive strategy for the selection and utilization of different type of coal for relevant industry.
Introduction
Air pollution such as PM2.5 and PM10 has become a severe problem in many Chinese cities. [1] [2] [3] [4] Urban haze as a challenging air pollution problem also has received a lot of attention in China. [5] [6] Huang et al. [7] found that the fossil fuel combustion and biomass burning is important for the formation of China's PM2.5. Yang et al. [8] also found that large quantities of coal combustion and biomass burning were in deep relation for the formation of haze. Accordingly, the exhaust of coal combustion is a key factor leading to haze pollution. According to the Electric energy production structure in China in 2014, firepower takes 75.2%, as shown in Figure 1 . Coal is no doubt the most important energy source in China, and the coal combustion will cause a lot of pollution by the emission of CO2, SO2 and NOX etc. The combustion efficiency and emission will be affected by different type of coal. Thus, in this work four raw coals include Gaoping anthracite coal, Tangshan bituminous coal, Liupanshui lean coal, and Indonesia lignite coal are selected for the combustion process simulation and analysis based on Aspen Plus. The study may provide a constructive strategy for the selection and utilization of different type of coal for firepower plant and relevant industry. 
Coal Combustion Efficiency and Emission Analysis
To carry out the combustion efficiency and emission analysis for different type of coal, the coal combustion process is built based on Aspen Plus. As shown in Figure 2 , the simplified sketch process includes 3 sections (coal drying, coal decomposing, and product separation). In coal drying section, the wet coal and N2 go into the stoichiometry reactor for the drying, and then go to the FLASH separator for the separation. The chemical reaction for the drying can be simplified as: Coal (Wet)→ Coal (Dry) + ΦH2O, where the Φ denotes the conversion rate. In decomposing section, a RYIELD reactor and a RGIBBS reactor are used for combustion process simulation of the dry coal, where a lot of volatile matter and ash will be attained in this section. In the last separation section, a SSPLIT separator is used for the separation of the flue gas. For different type of coal, the combustion efficiency and emission will be different at the same process. Thus, four raw coals include Gaoping anthracite coal, Tangshan bituminous coal, Liupanshui lean coal, and Indonesia lignite coal are selected for the simulation and analysis [9] . The elementary analysis of the selected coal is shown in Table 1 . The inlet temperature, pressure and flow rate of N2 are set to be 132 ℃, 101 kPa and 1000 kg/h, respectively. The inlet temperature, pressure and flow rate of the wet coal are set to be 25 ℃, 101 kPa and 100 kg/h, respectively. The simulation for the selected four type of coal is carried out in Aspen Plus, where RK is determined as the thermodynamic method for the calculation and simulation. 
Combustion Heat for the Selected Coal
According to the simulation based on Aspen Plus, the combustion heat for the four selected coal is shown in Figure 3 . The results show that combustion heat of Gaoping anthracite coal is the highest, while the combustion of Indonesia lignite coal is the lowest. In the perspective of combustion efficiency, the anthracite coal is a better choice than other type of coal.
Emission Analysis FOR THE Selected Coal
According to the simulation based on Aspen Plus, the emission of CO2, SO2 and NO2 that may become severe atmospheric environment pollutants for the four selected coal is also analyzed. As Figure 4 shows, the emission of CO2 for Gaoping anthracite coal is the highest and is the lowest for Indonesia lignite coal based on the same flow rate of the feed and same combustion temperature. This is because in the elementary analysis, the mass fraction of element C in Gaoping anthracite coal is the highest and is the lowest in Indonesia lignite coal. Compare the analysis results of the combustion efficiency as shown in Figure 3 , the higher of the mass fraction of element C is, the higher of the combustion heat will be attained. In the simulation results shows in Figure 5 , the emission of SO2 for Gaoping anthracite coal is the highest. However, the content and mass fraction of sulphur in different type of coal just determined by the prime mater during the formation of coal, so the results only depict the content and mass fraction of sulphur in Gaoping anthracite coal is higher than other selected coal.
In the simulation results shows in Figure 6 , the emission of NO2 for Tangshan bituminous coal is the highest and much lower for Gaoping anthracite coal. The emission of NO2 is sensitive on the combustion temperature. The emission of NO2 will increase when the combustion temperature is increased, because the conversion rate of NO2 is increase and the conversion rate of N2 is decrease when combustion temperature is increased. 
